MECHANISM FOR PREVENTING PROPAGATION OF DRIVING MOTOR 
NOISE AND VIBRATION ON A TAPE DECK, AND TAPE DECK HAVING THE 
SAME 



BACKGROUND OF THE INVENTION 
This invention relates generally to a mechanism for 
suppressing capstan driving motor noise and vibration on a videotape 
deck. Particularly, the invention relates to an art for preventing 
switching noise, caused by a switching control (e.g., a pulse width 
modulation (PWM) control) of a direct driving motor current in which 
a motor shaft is directly coupled to a capstan axis, from affecting 
images. 

Conventionally, as to a capstan driving motor for a 
videotT&sRe deck, a method of full-wave or half-wave current linear 
driving is generally adopted. However, in order to achieve power- 
saving, high re^i^tance to voltage, speed-up and suppression of 
heating, rather than this kind of the driving motor, it has been known 
to use a direct driving moto*san output shaft of which can be directly 
connected to a capstan axis, andNschich is controlled by PWM method. 
As disclosed in a publication of unexkimned Japanese Utility Model 
Application No. 59-117284, said direct driving motor controlled by 
PWM method is structured by a rotatable rotchs^ provided with a 9 
ring-shaped magnet, and a stator core facing to tfra magnet of said 
rotor and having a driving coil. Although this shows\a brushless 
motor facing to a surface of the magnet, this structure ca^Kalso be 




gpi^li^iL-Ae-a-%^ars^^ f ac ing-tu a-^eri phery - of th e-^aa-a^ne4v--«. 

However, the above-mentioned PWM direct driving motor 
gives the driving coil higher voltage than the motor of the linear 
driving method does, and intermits (perform switching to) its current, 
as shown in FIG. 7, so that harmonics elements generate in a rising 
edge and a falling edge of the rectangular current. The harmonics 
elements become large switching noise, and the current containing 
the noise is induced on the stator core. In this state, since the motor 
is mounted on a deck chassis as an electrically conducting material in 
a conducting state, the current containing the noise is propagated to 
the deck chassis, and then, it is propagated through the deck chassis 
to the cylinder drum having a head, then further propagated to a 
video circuit and an audio circuit. Thus, the switching noise, which 
also contains frequency elements of a video band and a sound band, 
causes video screen noise (jitter) or audio noise. That is, the PWM 
direct driving motor gives the high frequency noise to the head 
amplifier and the like, which makes an unbearable state for watching 
and listening. 

SUMMARY OF THE INVENTION 
This invention is made to solve the above-mentioned 
problem^r^-Xhe first object of the present invention is to provide a 
mechanism for avoi3Tn^ — p«>iiagation of driving motor noise and 
vibration on a tape deck, which, usin^^a^ditect driving motor 
controlled by PWM method for driving a capstan, prevents^wi4i^hing 
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^reis-e--a£-& axd motor fr om propagating to a cylinder head drum, a video 
circuit and an audio circuit, thereby suppres 
noise and audio noise. 

Further, when the direct driving motor controlled by PWM 
method is mounted on the deck chassis by using an insulating 
material such as resin in order to suppress said noise, the vibration 
of the motor may be propagated to the deck chassis, which causes 
vibration resonant sound, or increases screen jitter. The second 
object of the present invention is to provide a mechanism for 
preventing propagation of driving motor noise and vibration on a tape 
deck, which can resolve the problem caused by said vibration. 

In order to achieve the above-mentioned objects, according 
to one aspect of the present invention, a mechanism for preventing 
propagation of driving motor noise on a tape deck comprises a deck 
chassis, a pinch roller and a capstan axis for conveying a tape, a 
motor which is mounted on said deck chassis for driving said capstan 
axis, and a cylinder drum which is mounted on said deck chassis and 
provided with a head for magnetic-recording and playing for the tape: 
wherein said motor is a direct driving motor in which a motor shaft is 
directly coupled to the capstan axis, and which is controlled by 
switching; and, wherein said motor is electrically insulated from said 
deck chassis. 

In the above-mentioned constitution, when the direct 
driving motor is controlled by switching, current of comparatively 
high voltage is intermitted, so that switching noise containing 
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harmonics elements generates in the stator core of said motor. 
' " However, the motor and deck chassis are electrically insulated from 

each other, which prevents the switching noise from propagating to 
the deck chassis, and further avoids it from propagating to the 
cylinder drum, a video circuit and an audio circuit. Therefore, this 
constitution makes it possible to suppress video screen noise and 
audio noise. 

In the above-mentioned constitution, the direct driving 
motor is mounted on the deck chassis through an insulator. 
HI Further, in the above-mentioned constitution, said direct 

;=? driving motor comprises a rotational axis as a capstan axis, a rotor 

si 

which is mounted on said rotational axis, a stator core which is 
^w^rtm^Lad by a coil being supplied PWM control current and faces to 
K said rotor, and a bearing holder which holds said stator core and 

ill 

m supports said rotational axis, and said direct driving motor is 
JSJ mounted through said bearing holder on the deck chassis, wherein 
said bearing holder is made of an insulating material. If resin is 
used as the bearing holder, for example, this constitution prevents 
the switching noise from propagating to the deck chassis in a 
comparatively simple structure. 

In the above-mentioned constitution, said cylinder drum 
can be mounted on the deck chassis through an insulator. 

According to another aspect of the present invention, a 
mechanism for preventing propagation of driving motor noise on a 
tape deck comprising a deck chassis, a pinch roller and a capstan axis 
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for conveying a tape, a motor which is mounted on said deck chassis 
for driving said capstan axis, and a cylinder drum which is mounted 
on said deck chassis and provided with a head for magnetic-recording 
and playing for the tape: wherein said motor is a direct driving motor 
in which a motor shaft is directly coupled to the capstan axis, and 
which is controlled by switching; and, wherein said motor comprises 
a rotational axis as a capstan axis, a rotor which is mounted in said 
rotational axis, a stator core which is w - ouq^c-d? by a coil being 
supplied switching control current and faces to said rotor, a bearing 
holder which is made of an insulating material for holding said stator 
core and supporting said rotational axis, and a motor PCB (printed 
circuit board) which is supported by said bearing holder and on which 
circuit elements for controlling the motor are mounted, and wherein 
said motor is secured on the deck chassis through the bearing holder; 
and, wherein said motor PCB is held in close to where the bearing 
holder is mounted on the deck chassis, and supported by a supporting 
member in an electrically insulating state at a distance from where 
the motor PCB is held. 

In the above-mentioned constitution, the direct driving 
motor controlled by a switching control is mounted on the deck 
chassis by using the bearing holder made of an insulating material 
such as resin. Although vibration caused by a decrease in 
mechanical securing strength of said motor in an activation thereof 
may propagate to the deck chassis, the motor PCB is held by the 
bearing holder, and besides, supported by the supporting member in 
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the electrically insulating state from the deck chassis. Accordingly, 
this constitution prevents generation of vibration resonant sound 
and increase of screen jitter. 

In the above-mentioned constitution, the supporting 
member can be composed of a boss made of resin which is provided 
extending toward the motor PCB on the deck chassis. Further, the 
supporting member can be an extending part of an insulating holder 
for holding members mounted on the deck chassis. Furthermore, the 
supporting member can be composed of a projection formed on the 
deck chassis, and an insulating material intervened between said 
projection and the motor PCB. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 t o a - p - e -gg p o ctivc* view showing a constitution ot a 

deck chassis of a videotape deck according to a first embodiment of 

the present invention. 

FIG. 2(a) is a top view of a PWM driving motor of the 

present invention, and FIG. 2(b) is a front view in half section of said 

motor. 

FIG. 3 is a side view showing the PWM motor integrated 
into the deck chassis. 

FIG. 4 is a view explaining a constitution in which an 
electrical insulation is made between a stator core and the deck 
chassis or a head cylinder. 

FIG. 5 is a view in half section of the videotape deck 
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according to a second embodiment of the present invention. 

FIG. 6 is a view in half section of the videotape deck 
according to a modified embodiment of the second embodiment of the 
present invention. 

FIG. 7 is a view showing harmonics elements generating in 
a rising edge and a falling edge of a rectangular current. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
OF THE PRESENT INVENTION 
Now, a mechanism for preventing propagation of driving 
motor noise on a tape deck according to the first embodiment of the 
present invention will be explained with reference to the drawings. 
FIG. 1 shows a schematic constitution of a deck chassis in a videotape 
deck 1. In the figure, the videotape deck 1 is equipped with a 
rotatable head cylinder 3 (cylinder drum), a supply reel axis 5, a 
take-up reel axis 6 and tape loading pins 11 and 12 on the deck 
chassis 2. Said head cylinder 3 has a recording and playing head. 
Said supply reel axis 5 and take-up reel axis 6 engage with and 
support a tape reel in a cassette (not shown in the figure). Said tape 
loading pins 11 and 12 are mounted on sliders 9 and 10 which are slid 
through long-hole rails 7 and 8 in order for the tape supplied from the 
tape reel to be reeled on the head cylinder 3. Further, the deck 
chassis 2 has an opening 13 for a capstan, through which a capstan 
axis 15 is stuck out. A pinch roller assembly 17, which is supported 
by a supporting axis 16, is provided with a pinch roller 18. The 
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capstan axis 15 and pinch roller 18 pinch the tape therebetween so as 
to convey it. 

Said head cylinder 3 includes a rotatable cylinder 3a which 
has the recording and playing head, and includes a fixed cylinder 3b 
which has a boss for supporting a pivot of the rotatable cylinder 3a. 
The rotatable cylinder 3a is driven to rotate by a driving motor 3c 
which is fixed on the top end of said pivot. The deck chassis 2 has 
tilted mounts 4a and 4b on which the fixed cylinder 3b is secured by 
vioos . Accordingly, the head cylinder 3 is mounted in at a 

\i\ predetermined angle for helical scanning. A head circuit board is 
secured on the fixed axis of the fixed cylinder 3b. The fixed cylinder 

^ 3b, which is desired to be electrically grounded, is mounted on the 

ii; 

^ deck chassis 2 in a conducting state. 

: |: The capstan axis 15 is composed of a rotational axis of a 

ilj 

iij pulse width modulation (PWM) direct driving motor 20 (hereinafter 
J=5 referred to as PWM motor). Said motor 20 has a motor printed 
circuit board (PCB) 21, and a bearing holder 22 for holding the 
capstan axis 15. The motor 20 is secured on the deck chassis 2 by 
screwing - vi s es 34 through small holes 24 of the deck chassis 2 into 
three screw holes 23 which are provided on the bearing holder 22 on a 
surface touching the deck chassis 2. Further, a video PCB (later 
described), a sound head, an eraser head and other members (not 
shown in the figure) are also mounted on the deck chassis 2. 

FIGS. 2(a) and 2(b) show a constitution of the PWM motor 
20. As shown in the figure, said motor 20 comprises stator cores 26, 
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a driving magnet 27, a rotor yoke 28 and a core holder 30. The 
stator core 26, around which a coil 25 being supplied the PWM control 
current is wound, is constituted by a laminated silicon steel sheet. 
The driving magnet 27 is composed of ferrite shaped like a ring, and 
the like, which constitutes a rotor toward a periphery of the core 26. 
The rotor yoke 28 is composed of iron and the like for supporting the 
magnet 27. The core holder 30 holds the stator core. The stator 
core 26 is unitedly fixed on the bearing holder 22 with the motor PCB 
21 on which a driver IC (integrated circuit) 21a and the like for 
controlling said motor are mounted, through the core holder 30 by a 
tightening member 31. The rotor yoke 28 is secured on the capstan 
axis 15 in itc intornnl dinmntor. The rotor yoke 28 is provided with 
a pulley 32 for looping a belt, and a yoke periphery rubber 29 
magnetized for detecting rotational speed. 

FIG. 3 shows the deck chassis 2 into which the PWM motor 
20 is integrated. The motor 20 is integrated into the deck chassis 2 
via the bearing holder 22, and the motor PCB 21 is held by the 
bearing holder 22. Accordingly, the motor 20 and the motor PCB 21 
are mounted at a distance from the deck chassis 2. The deck chassis 
2 is loaded into a frame at corners by columns 33. 

In this state, the PWM motor 20 electrically insulates at 
least between the stator core 26 and the deck chassis 2 or head 
cylinder 3 by using an insulating material such as resin in the 
tightening parts of the bearing holder 22 or vices 34 . 

Next, referring to FIG. 4, the explanation is given to an 




effect of the constitution in which the stator core 26, and the deck 

chassis 2 or head cylinder 3 are electrically insulated as mentioned 

above. FIG. 4 is a schematic view of the above-mentioned 

constitution. The deck chassis 2 makes a connection to a video PCB 

40 through a head-amplifier shield 41 (GND). The video PCB 40 

includes a video head-amplifier circuit 42 and an audio amplifier 

circuit 43 both of which have to be grounded, so that they are 

connected to the deck chassis 2 in an electrically conducting state. 

Dashed-line arrows in the figure show propagation paths of 

electronic current of switching noise which is induced by the stator 

core 26. It is possible to prevent the switching noise from 

propagating to the head cylinder 3, video head-amplifier circuit 42, 

or audio amplifier circuit 43 by cutting the path at a point A, B or C. 

However, it is less desirable to cut the path at the point B or C in the 

light of performance of each circuit located prior to them. 

It is desirable to cut the path at the point A. Resin is 

employed as the bearing holder 22 in the present embodiment. 

Otherwise, rather than the resin bearing holder 22, it is also possible 

Screed -fcS+e-vvfctrS 3>4 
to employ resin as the vi c es — 34, and have an insulating sheet 

intervene between the deck chassis 2 and bearing holder 22. This 

constitution, using the comparatively simple constitution, makes it 

possible to prevent the switching noise containing harmonics 

elements which generate in an activation of the PWM motor 20 from 

propagating to the deck chassis 2 and head cylinder 3, and further 

makes it possible to avoid it from propagating to the video head- 
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amplifier circuit 42 or audio amplifier circuit 43. Therefore, this 
resolves a problem of noise on a video screen, or a problem of audio 
noise. 

Moreover, the constitution in which the video amplifier 
circuit is contained in the head cylinder 3 eliminates the need for 
grounding the head cylinder 3 on the deck chassis 2. Consequently, 
in such a case, there is no need to electrically insulate between the 
stator core 26 of the PWM motor 20 and the deck chassis 2, and what 
is required is to electrically insulate between the stator core 26 (i.e., 
deck chassis 2) and the head cylinder 3 by using a resin spacer as the 
tilted mounts 4a and 4b on which head cylinder 3 is mounted (in this 
case, the path is cut at the point C). 

FIG. 5 shows a videotape deck according to the second 
embodiment of the present invention, and a half section of the deck 
chassis 2 into which a PWM direct driving motor 20 is integrated. 
As is the case with the first embodiment, if the PWM motor 20 is 
secured on the deck chassis 2 by using the insulating material such 
as resin for electrical insulation, its mechanical securing strength is 
prone to decrease, so that vibration generating in the activation of 
the PWM motor 20 may propagate to and resonate the deck chassis 2. 
Therefore, measures to deal with the vibration are added in the 
second embodiment. As shown in FIG. 5, the PWM motor 20 and 
motor PCB 21 are mounted through the bearing holder 22 to the deck 
chassis 2. Further, the motor PCB 21 is mechanically supported by 
a supporting member 51 at a part away from the bearing holder 22 
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mounted in the deck chassis 2 in a state of electrically insulating to 
the deck chassis 2. That is, the motor PCB 21 is held in close to 
where the bearing holder 22 is mounted on the deck chassis 2, and 
besides, it is also supported at the end part thereof at a distance from 
the bearing holder 22 in an electrically insulating state from the deck 
chassis 2. 

In the present embodiment, the supporting member 51 is 
structured by a boss formed of a resin, which is mounted on the deck 
chassis 2 toward the motor PCB 21. The end of the boss is desired to 
be fixed or adhered to the motor PCB 21 at its contacting surface by 
using an adhesive. Thus, the constitution of supporting the motor 
PCB 21 as mentioned above can prevent the vibration generating in 
the activation of the PWM motor 20 from propagating to the deck 
chassis 2. Concerning the resin-formed boss, the member which is 
formed by outsert molding in the deck chassis 2 is also applicable. 
As to the position supported by the supporting member 51, it is more 
desirable to distance it from the supporting position by the bearing 
holder 22 of the motor PCB 21 as much as possible in order to 
increase an effect of suppressing the vibration. It is also applicable 
to engage one end of the motor PCB 21 with a recessed part of the 
resin-formed boss. 

Said supporting member 51 can be an extended part of an 
insulating holder for holding gear-related components which each 
exerts their actions of the tape deck mounted on the deck chassis 2. 
Also, the supporting member 51 can be some shock absorbing 
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material or vibration absorbing material such as insulating rubber. 

FIG. 6 shows a modified embodiment of the second 
embodiment. In this embodiment, the supporting member 51 is 
compriseftsof a projection 52 which is formed in the deck chassis 2 by 
drawing processing, and an insulating sheet material 53 (e.g., vinyl 
chloride) which isHntervened between the projection 52 and motor 
PCB 21. The projection 52 and insulating sheet 53, and the 
insulating sheet 53 and m^tor PCB 21 are adhered to each other on 
their contacting surfaces. Instread of the insulating sheet 53, an 
insulating coating film can be formetLon a contacting surface of the 



motor PCB 21 and projection 52. Th^^constitutions of above- 
described second embodiment and the modifted embodiment thereof 
suppress the vibration of the motor PCB 21 causfe^^y the vibration 
generating in the activation of the PWM motor 20. Accordingly, this 
prevents the vibration from propagating to the deck chases 2, which 
suppresses vibration resonant noise and avoids image jitre^r from 
generating. 

Having described preferred embodiments of the invention 
with reference to the accompanying drawings, it is to be understood 
that the invention is not limited to those precise embodiments, and 
that various changes and modifications may be effected therein by 
one skilled in the art without departing from the scope or spirit of the 
invention as defined in the appended claims. For example, the 
above embodiment shows the constitution in which electrical 
insulation is given between the stator core of the PWM direct driving 
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motor and deck chassis, or between the stator core and cylinder drum, 
but the electrical insulation can be given to both of them. Further, 
an insulating structure other than the above-described constitution 
can also be applied. 
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